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Description 



Method for Scraping Cellular Material 

from Tissue 

Background of Invention 
[0001] CROSS-REFERENCE TO RELATED DISCLOSURES 

[0002] This disclosure is a divisional application claiming the 
benefit of the filing date of pending U.S. patent applica- 
tion entitled: "Dual Action Aspiration Biopsy Needle," by 
the same inventor, filed on September 23, 2002, bearing 
Serial No. 10/065,155 which is a continuation-in-part of 
U.S. Patent No. 6,592,608 that issued on July 15, 2003 by 
the same inventor. 

[0003] BACKGROUND OF THE INVENTION 

[0004] Field of the invention 

[0005] This invention relates, generally, to aspiration biopsy nee- 
dles. More particularly, it relates to an aspiration biopsy 
needle having an enhanced cellular material collection ca- 
pability. 



[0006] Description of the prior art 

[0007] There are three main types of biopsy procedures. In a first 
type, a conventional surgical incision is made and the pa- 
tient's body is opened so that a surgeon may retrieve one 
or more large pieces of the tumor or lesion to be tested 
for malignancy. This type of biopsy is very invasive, ex- 
pensive to perform, and requires a considerable recovery 
time. Inventive endeavors in the field have resulted in two 
improved procedures that substantially reduce the inva- 
siveness of the biopsy procedure, as well as the expense 
of the procedure and the length of the recovery time. 

[0008] The first improved procedure involves the cutting or 

shearing of one or more visible pieces of the tumor or le- 
sion by a relatively large bore needle. This type of biopsy 
is known as a core tissue biopsy and is performed with a 
core tissue biopsy needle. The pieces of tissue are usually 
about one to three millimeters in length and are thus visi- 
ble to the unaided eye. They cannot be immediately ex- 
amined under a microscope because they are too thick for 
light to pass therethrough. Accordingly, they must first be 
sliced into a plurality of very thin slices by a tissue-slicing 
machine. After slicing, they are then stained with a tissue 
fixative e.g., formalin, glutaraldehyde, etc., and placed 



upon a microscope slide for diagnostic purposes. For a 
period of time sufficient to cause crosslinking of connec- 
tive tissue proteins present in the tissue, the fixed tissue 
is sliced into thin sections approximately eight (8) microns 
thick, the tissue sections are mounted on and cell- 
selective histiological stains are applied to stain the tissue 
prior to microscopic examination. This non-frozen tissue 
preparation technique typically requires twenty four to 
forty eight (24-48) hours to complete so the pathologist's 
diagnosis of the breast lesion may not be available until 
twenty four to seventy two (24-72) hours after the biopsy 
specimen was removed from the breast. Accordingly, 
histopathological examination and diagnosis of breast le- 
sions may be much more time-consuming than the 
histopathological examination and diagnosis of other 
types of lesions. 
[0009] The use of a core tissue biopsy needle thus represents a 
significant improvement over the more invasive surgical 
removal of tumor or lesion specimens. However, the need 
to slice the specimens causes a delay in providing the di- 
agnosis, due to processing. Additionally, the diameter of 
core biopsy needles are typically larger than the diameter 
of fine needle aspiration (FNA) needles, thereby increasing 



the risk of procedure-related complications including 
bleeding, pneumothorax, and bile leakage. Moreover, the 
use of core biopsy needles necessitates the purchase and 
maintenance of tissue slicing machines. The material must 
be removed from the needle, deposited onto the machine, 
machine-sliced, removed from the machine after slicing, 
stained, and deposited onto a microscope slide. 

[0010] one example of a core tissue biopsy needle is disclosed in 
U.S. patent No. 5,320,110 to Wang. The Wang structure 
has utility in performing a pleural tissue biopsy by cutting 
tissue samples of the parietal pleura. Wang teaches a two 
needle (tube-in-tube) system having a sharp edge to fix 
tissue while a second needle is advanced to shear off a 
piece of the tissue. The device does not rely solely on a 
vacuum to draw in material as in an FNA biopsy needle 
and tissue is sheared off in sizeable, visible pieces, i.e., not 
at the cellular level. 

[0011] More particularly, in the Wang device, a hook engages the 
pleural tissue and an outer cannula is advanced to cut off 
the hooked piece of pleural tissue. This two needle system 
is designed to reduce the chances of a pneumothorax and 
thus represents a significant improvement over earlier 
biopsy techniques. However, the diameter of the Wang 



needle as described is about 4.5 mm, which is consider- 
ably larger than an FNA biopsy needle of the novel type 
disclosed herein which is typically no larger than 20-22 
gauge. The Wang needle is not designed as a fine needle 
aspiration device but is designed to cut off pieces of lung 
pleura. A large diameter needle like the Wang device mea- 
suring about 4.5 mm in diameter is inappropriate for fine 
needle biopsy procedures due to the high risk of compli- 
cations from a large tissue puncture including bleeding, 
pneumothorax and bile leakage. 
[0012] The Wang structure includes a notch formed in a first side 
of the large bore needle and a hole in an opposite side 
thereof. The tissue to be cut extends into the notch and is 
sliced off when the outer needle or cannula is advanced as 
aforesaid. No such opposing hole can be provided in an 
FNA biopsy needle because such hole would allow the es- 
cape of cellular material when it is deposited directly from 
the syringe barrel onto a microscope slide in which the 
distal tip bevel and side notch must point in the same di- 
rection. 

[0013] The distal tip of the Wang outer needle is not hollow and 
therefore no tissue cutting occurs at said distal tip. All tis- 
sue cutting occurs at the side of the Wang needle where 



the notch is positioned. Thus, the Wang needle collects 
relatively large samples in a knifing action, and performs 
no scraping action capable of collecting samples at the 
cellular level. 

[0014] Neither Wang nor any other known two needle systems 

include both an open distal end and a port for cutting tis- 
sue nor is any core biopsy system capable of collecting 
samples of cellular thickness. It should also be observed 
that the Wang needle is attached to a syringe barrel and 
includes a pressure flap. 

[0015] other biopsy tools that collect large specimens include 
spring-loaded core biopsy guns. An example of a vac- 
uum-assisted biopsy device is the Mammotome Biop- 
sys®breast biopsy device. 

[0016] The third technique is called fine needle aspiration (FNA) 
biopsy and is performed with an FNA biopsy needle. An 
FNA biopsy needle scrapes cells from the tumor or lesion 
that are so small as to be invisible to the unaided eye. Ad- 
vantageously, the cellular material is already very thin 
when it is collected so there is no need to slice it to a 
thinner size prior to viewing it on a microscope slide be- 
cause light can already pass through the thin cell layer. 
The cellular material is deposited onto a microscope slide 



directly from the FNA biopsy needle, stained, and viewed 
so that there is less time to the final biopsy report be- 
cause the slicing machine and all of the handling steps 
necessitated thereby are eliminated. Trauma to the patient 
is greatly reduced because of smaller needle diameter and 
because cells are scraped instead of tissue being cut in 
thick pieces. Complication risk is also minimized or elimi- 
nated due to smaller nozzle diameters. 

[0017] FNA biopsy needles collect samples by aspiration; a vac- 
uum applied to the proximal end of a hollow needle pulls 
severed cellular material from the lesion into the lumen of 
the needle. The needle is then retracted from the soft tis- 
sue so that the cellular material in the lumen can be re- 
moved for analysis. If more samples of the lesion are 
needed, the biopsy needle is reintroduced into the lesion. 

[0018] The primary distinction between an FNA biopsy needle 
and a core tissue biopsy needle is that the latter cuts or 
slices relatively large pieces of tissue from a lesion or tu- 
mor whereas the former scrapes cellular material from a 
lesion or tumor. By way of analogy, a core needle aspira- 
tion biopsy needle is like a knife that cuts slices of cheese 
and an FNA biopsy needle is like a cheese grater that 
scrapes small flakes of cheese. 



[0019] Sometimes, however, the FNA biopsy procedure fails to 
collect a sample of sufficient size to enable definitive 
pathological analysis. When that happens, the physician 
must repeat the procedure, causing additional trauma to 
the body part undergoing biopsy and creating an addi- 
tional risk of an adverse event. 

[0020] The primary reason that conventional FNA biopsy needles 
are sometimes unable to collect sufficient cellular material 
is that the only cutting action occurs at the hollow distal 
tip of the needle. Thus, no scraping occurs during the re- 
traction stroke of the needle, i.e., scraping occur only in 
the forward thrust. 

[0021] Although FNA biopsy needles represent a significant im- 
provement over more invasive procedures for performing 
biopsies on suspect lesions or tumors, there remains a 
need for an improved FNA biopsy needle that increases 
the amount of sample that may be recovered per entrance 
into the lesion with one needle insertion so that multiple 
insertions need not be performed to complete a biopsy 
procedure. 

[0022] However, in view of the prior art considered as a whole at 
the time the present invention was made, it was not obvi- 
ous to those of ordinary skill in the pertinent art how the 



standard FNA biopsy needle could be improved. 
Summary of Invention 

[0023] The longstanding but heretofore unfulfilled need for a 

biopsy needle having enhanced cellular material collection 
capability is now met by a new, useful, and nonobvious 
invention. The novel aspiration biopsy needle includes a 
single needle of elongate, hollow construction having a 
proximal end and a beveled distal end. The beveled distal 
end of the needle is open and therefore forms a first 
sharp edge adapted to scrape cellular material when the 
needle is inserted into tissue. The needle is displaced 
from a proximal position to a distal position during inser- 
tion. The needle has a uniform diameter along a substan- 
tial part of its extent. A slot is formed in the needle near 
the beveled distal end; the slot is transversely disposed 
relative to a longitudinal axis of the needle. The slot is 
also angled relative to a transverse axis of the needle such 
that a bottom of the slot is positioned distal to an opening 
of the slot. The opening of the slot includes a second 
sharp edge adapted to scrape tissue of cellular size when 
the needle is displaced from a distal position to a proxi- 
mal position. The novel structure further includes conven- 
tional means for applying a vacuum to a proximal end of 



the needle so that cellular material removed by the first 
sharp edge during proximal-to-distal travel of the needle 
is pulled into a lumen of the needle and so that cellular 
material removed by the second sharp edge during distal- 
to-proximal travel of the needle is also pulled into the lu- 
men. However, the novel structure also has utility when no 
vacuum means is employed, i.e., even if it is not affixed to 
a syringe barrel. 

[0024] Accordingly, the cellular material is deposited from the lu- 
men of the single FNA needle onto a slide for microscopic 
inspection in the absence of any need to slice said cellular 
material and to place said cellular material, following 
staining, into a formative to preserve the tissue. 

[0025] | n a || embodiments, the slot has a circumferential extent 
of about one half the circumference of the needle. 

[0026] | n a fj rs t embodiment, the second sharp edge is coinci- 
dent with the exterior surface of the needle. 

[0027] in a second embodiment, the second sharp edge is raised 
with respect to the exterior surface of said needle, and in 
a third embodiment, the sharp edge is recessed with re- 
spect to said exterior surface. 

[0028] in a fourth embodiment, the slot is also angled relative to 
a transverse axis of the needle such that a bottom of the 



slot is positioned proximal to an opening of the slot and 
the second sharp edge thereby created is coincident with 
the exterior surface if the needle. 

[0029] | n fjfth and sixth embodiments, the second sharp edge of 
the fourth embodiment is elevated and recessed, respec- 
tively, relative to the exterior surface of the needle. 

[0030] | n a seventh embodiment, a first slot is formed in the nee- 
dle as in the first embodiment and a second slot is formed 
in the needle as in the fourth embodiment. The first and 
second slots are longitudinally spaced apart from one an- 
other. 

[0031] in an eighth embodiment, a transversely disposed channel 
is formed in the needle and provides a second and a third 
sharp edge that are coincident with the exterior surface of 
the needle. 

[0032] in ninth and tenth embodiments, the second and third 

sharp edges, respectively, are elevated with respect to the 
exterior surface of the needle and in eleventh and twelfth 
embodiments, the second and third sharp edges, respec- 
tively, are recessed with respect to said exterior surface. 

[0033] in additional embodiments, the second sharp edge is 

mounted for pivotal movement about a transversely dis- 
posed hinge. The hinge enables the second sharp edge to 



open wider relative to its non-hinged position so that it 
may scrape off larger numbers of cellular material as the 
needle is displaced in a distal-to-proximal direction. 

[0034] | n s tj|| further embodiments, the third sharp edge is 

mounted for pivotal movement about a transversely dis- 
posed hinge and in additional embodiments, both the 
second and third sharp edges are so mounted. 

[0035] a primary object of the invention is to provide a fine nee- 
dle aspiration biopsy needle that collects a greater quan- 
tity of cellular material per needle insertion than conven- 
tional fine needle aspiration biopsy needles. 

[0036] a closely related object is to accomplish the foregoing ob- 
ject by making a structural change to an existing FNA 
biopsy needle so that physicians will have a sense of fa- 
miliarity when employing the improved needle. 

[0037] a more specific object is to provide an FNA biopsy needle 
capable of collecting cellular material as the needle is re- 
ciprocated along its longitudinal axis at a tissue collection 
site. 

[0038] These and other important objects, advantages, and fea- 
tures of the invention will become clear as this description 
proceeds. 

[0039] The invention accordingly comprises the features of con- 



struction, combination of elements, and arrangement of 
parts that will be exemplified in the description set forth 
hereinafter and the scope of the invention will be indi- 
cated in the claims. 
Brief Description of Drawings 

[0040] For a fuller understanding of the nature and objects of the 
invention, reference should be made to the following de- 
tailed description, taken in connection with the accompa- 
nying drawings, in which: 

[0041] FIG. 1 is a perspective view of a first embodiment of the 
novel aspiration biopsy needle; 

[0042] FIG. 2 is an enlarged perspective view of the distal end of 
the needle of said first embodiment; 

[0043] FIG. 3 is an enlarged longitudinal sectional view of the 
parts depicted in Fig. 2; 

[0044] FIG. 4 is an enlarged perspective view of the distal end of 
a second embodiment; 

[0045] FIG. 5 is an enlarged longitudinal sectional view of the 
parts depicted in FIG. 4; 

[0046] FIG. 6 in an enlarged longitudinal sectional view of a third 
embodiment; 

[0047] FIG. 7 is an enlarged longitudinal sectional view of a 
fourth embodiment; 



[0048] FIG. 8 is an enlarged longitudinal sectional view of a fifth 
embodiment; 

[0049] FIG. 9 is an enlarged longitudinal sectional view of a sixth 
embodiment; 

[0050] FIG. 10 is an enlarged longitudinal sectional view of a sev- 
enth embodiment; 

[0051] FIG. 11 is an enlarged longitudinal sectional view of a 
eighth embodiment; 

[0052] FIG. 12 is an enlarged sectional view of a ninth embodi- 
ment; 

[0053] FIG. 13 is an enlarged sectional view of a tenth embodi- 
ment; 

[0054] FIG. 14 is an enlarged sectional view of an eleventh em- 
bodiment; 

[0055] FIG. 15 is an enlarged sectional view of a twelfth embodi- 
ment; 

[0056] FIG. 16 is an enlarged sectional view of a thirteenth em- 
bodiment; and 

[0057] Fig. 17 is a diagrammatic view of a fourteenth embodi- 
ment where the novel biopsy device is used with an endo- 
scope. 
Detailed Description 

[0058] Referring now to Figs. 1-3, it will there be seen that the 



reference numeral 10 denotes a first illustrative embodi- 
ment of the present invention. 

[0059] The proximal end 12 of aspiration biopsy needle 10 is 
mounted in a LUER LOK®adapter 13 or equivalent struc- 
ture to which a vacuum is applied from a remote source of 
negative pressure, not shown, when the leading or distal 
end 14 of said needle is inserted into a suspect lesion in 
soft tissue. The sharp leading end 14 is beveled in a well- 
known way to form a first sharp edge that scrapes cellular 
material from the lesion as it travels therethrough in a 
proximal-to-distal direction. 

[0060] a vacuum applied to adapter 13 pulls cellular material 

severed from the lesion into lumen 16 of the needle. The 
well-known prior art procedure ends at this point, i.e., the 
needle having a sample of the lesion in its lumen is re- 
tracted from the soft tissue and the sample is delivered to 
a lab for analysis. Additional sample-taking requires addi- 
tional insertions of the needle into the lesion. 

[0061] a first innovation of this invention includes slot 18 formed 
in needle 10, near first sharp edge 14 thereof. Slot 18 is 
transversely disposed relative to a longitudinal axis of the 
needle. A lower end or bottom of the slot is distal to the 
open upper end thereof. A second sharp edge 20 is 



formed at the distal edge of the upper end of the slot. Ac- 
cordingly, second sharp edge 20 scrapes cellular material 
from a lesion when the needle is retracted, i.e., when the 
needle is displaced along its longitudinal axis in a distal- 
to-proximal direction. 

[0062] | t should therefore be understood that a physician may 
reciprocate needle 10 along its longitudinal axis, collect- 
ing cells of a suspect lesion that are scraped off by the 
first sharp edge 14 during the proximal-to-distal portion 
of each reciprocation, and collecting cellular aspirate of 
said lesion that are scraped by second sharp edge 20 dur- 
ing the distal-to-proximal portion of each reciprocation. 
Thus, the chances of collecting a quantity of lesion that is 
sufficient for analysis is greatly enhanced by the provision 
of second sharp edge 20. 

[0063] The circumferential extent of slot 18 is approximately 
equal to half of the circumference of needle 10, but that 
structural feature of slot 18 is not critical to this invention; 
the circumferential extent of said slot could be more or 
less than that described and depicted. 

[0064] As perhaps best depicted in Fig. 3, second sharp edge 20 
is coincident or flush with the exterior surface of needle 
10 in this first embodiment. 



[0065] pig. 4 provides a perspective view of a second embodi- 
ment of needle 10 where second sharp edge 20a is ele- 
vated with respect to the exterior surface of needle 10 
and Fig. 5 provides a longitudinal sectional view of said 
second embodiment. The protrusion of second sharp edge 
20a above the exterior surface of the needle ensures that 
the cellular material collected when using this second em- 
bodiment should be greater than the amount of cellular 
material collected when using the first embodiment. 

[0066] pig. 6 provides a longitudinal sectional view of a third em- 
bodiment where second sharp edge 20b is recessed with 
respect to said exterior surface. The lesion, not shown, is 
under compression as needle 10 penetrates it. Accord- 
ingly, an amount of tissue will enter into slot 18 and be 
scraped off during distal-to-proximal travel of needle 10, 
even though sharp edge 20b is recessed with respect to 
the exterior surface of the needle. 

[0067] Fig. 7 depicts a fourth embodiment where a slot 18a is 
formed transversely to the longitudinal axis of needle 10 
as in the first embodiment, but the axis of symmetry of 
slot 18a is normal to the axis of symmetry of slot 18. In 
other words, the bottom of slot 18a is proximal to the 
open upper end of slot 18a. Accordingly, a third sharp 



edge, denoted 20c, is formed. Third sharp edge 20c is 
auxiliary to first sharp edge 14 in that said third sharp 
edge scrapes cellular material from a lesion during proxi- 
mal-to-distal travel of needle 10. 

[0068] pigs. 8 and 9 depict fifth and sixth embodiments, respec- 
tively, where third sharp edges 20d and 20e are elevated 
and recessed, respectively, with respect to the exterior 
surface of needle 10. 

[0069] a seventh embodiment, depicted in Fig. 10, includes first 
slot 18 of the first embodiment and second slot 18a of the 
fourth embodiment. The respective axes of symmetry of 
said slots are normal to one another and said slots 18 and 
18a are longitudinally spaced apart from one another as 
depicted. In undepicted variations or permutations of this 
embodiment, second sharp edge 20 is elevated or re- 
cessed relative to the exterior surface of needle 10, as is 
third sharp edge 20c. 

[0070] pig. 11 depicts an eighth embodiment. This embodiment, 
like the seventh, provides two auxiliary sharp edges to 
augment beveled edge 14. However, it provides a single 
transversely disposed channel as distinguished from two 
transversely disposed slots. Thus, instead of slot 18, 
transversely disposed channel 21 is formed in said needle 



10. Channel 21 includes a pair of longitudinally spaced 
apart undercuts that respectively form second and third 
sharp edges 20 and 20c. Second sharp edge 20 performs 
in the same way as second sharp edge 20 of the first em- 
bodiment, i.e., it functions during distal-to-proximal 
travel of needle 10. Third sharp edge 20c, however, func- 
tions in the same way as third sharp edge 20c of the 
fourth embodiment, i.e., during proximal-to-distal travel. 
Thus, first sharp edge 14 and third sharp edge 20c func- 
tion during proximal-to-distal travel, but the amount of 
cellular material scraped from the lesion during such 
sharp action may not be the same. This eighth embodi- 
ment is also similar to the seventh embodiment because 
second and third sharp edges 20, 20c are flush with the 
exterior surface of needle 10. 

[0071] pigs. 12 and 13 depict ninth and tenth embodiments, re- 
spectively, where second sharp edge 20f and third sharp 
edge 20g are elevated, respectively, with respect to the 
exterior surface of needle 10. 

[0072] pigs. 14 and 15 depict eleventh and twelfth embodiments, 
respectively, where second sharp edge 20b and third 
sharp edge 20e are recessed, respectively, with respect to 
the exterior surface of needle 10. 



[0073] pig. 16 provides a longitudinal sectional view where sec- 
ond sharp edge 20 is pivotally mounted by transversely 
disposed hinge means 22 so that second sharp edge 20 
may open as indicated by arcuate directional arrow 24 to 
the position indicated in dotted lines to scrape larger 
numbers of cells from the suspect lesion during distal- 
to-proximal travel of the biopsy needle. 

[0074] Second sharp edge 20 is biased against outward rotation. 
Various bias means such as different types of springs 
could be employed but the preferred bias means is a liv- 
ing hinge formed of nitenol or other suitable material. The 
hinge is held in its closed, Fig. 16 position when the nee- 
dle is traveling in a proximal-to-distal direction, i.e., as the 
needle is inserted, but opens due to frictional forces cre- 
ated by the lesion as depicted in dotted lines in Fig. 16 
when the needle is retracted, i.e., when the needle is dis- 
placed in a distal-to-proximal direction. 

[0075] Alternatively, a control means, not depicted, under the 
control of the physician, causes second sharp edge 20 to 
pivot about hinge means 22 in small incremental amounts 
so that the depth of the cellular aspirate taken from the 
lesion is controlled with precision. 

[0076] it should be understood that, in addition to first sharp 



edge 20 of the first embodiment, sharp edges 20a, 20b, 
20c, 20d, 20e, 20f, and 20g could also be provided in 
pivotal form and placed under the control of the control 
means. 

[0077] Moreover, the cell-collection ability of each sharp edge 
20, 20a, 20b, 20c, 20d, 20e, 20f, and 20g may be en- 
hanced by several differing means. For example, empirical 
studies may show that the cell-scraping ability of said 
sharp edges is enhanced by making said sharp edges 
abrasive. A polymer or polymers of the type that cellular 
material clings to could be added to the sharp edge or 
edges. Adhesive of the type that cellular material clings to 
could also be added to said sharp edge or edges. 

[0078] As drawn, the cut that forms sharp edges 20, 20a, 20b, 

and 20f are disposed substantially parallel to the bevel cut 
that forms first sharp edge 14 of needle 10. Accordingly, 
said sharp edges scrape tissue with the same degree of 
efficiency as first sharp edge 14. The scraping action pro- 
vided by these sharp edges is during the distal- 
to-proximal stroke of needle 10 whereas the scraping ac- 
tion provided by first sharp edge 14 is during the proxi- 
mal-to-distal stroke. 

[0079] The cut that forms third sharp edges 20c, 20d, 20e, and 



20g is substantially normal to the cut that forms second 
sharp edges 20, 20a, 20b, and 20f. The scraping action of 
said third sharp edges is during proximal-to-distal mo- 
tion of the needle and as such said third sharp edges cut 
cellular material at the same time that first sharp edge 14 
cuts cellular material. 

[0080] | n this way, a physician can reciprocate the needle along 
its longitudinal axis and obtain multiple cellular-sized 
samples of tissue for analysis. 

[0081] Needle 10 is used by inserting it into a lesion in a well- 
known way and by reciprocating it multiple times along its 
longitudinal axis. Each proximal-to-distal displacement 
causes first sharp edge 14 and third sharp edges 20c, 
20d, 20e, or 20g, depending upon the embodiment used, 
to sever cells from the lesion and a vacuum pulls such 
cellular aspirate of the lesion into lumen 16. Each distal- 
to-proximal motion, however, causes second sharp edges 
20, 20a, 20b, or 20f, depending upon the embodiment 
used, to scrape off parts of the lesion. These scraped-off 
parts of the lesion enter into lumen 16 through slot 18, 
slot 18a, or channel 21, depending upon the embodiment 
in use, under the influence of the vacuum. Thus, in a sin- 
gle reciprocation, novel aspiration biopsy needle 10 col- 



lects at least twice the amount of lesion material as would 
a conventional aspiration biopsy needle. The quantity of 
scraped-off lesion parts collected is increased with each 
subsequent reciprocation. In this way, a sufficient sample 
may be taken with a single needle insertion followed by 
multiple reciprocations. 
[0082] Additional quantities of lesion material may also be col- 
lected by rotating needle 10 about its longitudinal axis of 
symmetry after a first set of reciprocations has been 
made. Additional rotations may follow additional recipro- 
cations, it being understood that each rotational adjust- 
ment exposes an unscraped mass of lesion until the nee- 
dle has been through three hundred sixty degrees of rota- 
tion. 

[0083] pig. 17 depicts how an endoscope or laparoscope 24 is 

used in connection with fine needle aspiration biopsy de- 
vice 10. The well-known attachments to the endoscope 
such as a light source, camera unit, monitor, and the like 
are not depicted to avoid cluttering the drawing. Syringe 
26 is of conventional construction and is connected to an 
elongate, flexible polymer tube or a guide tube 28 of the 
hollow, coiled cable type. Tube wire 28 may be up to one 
hundred fifty centimeters (150cm) in length and is in- 



serted into the operating channel of the endoscope or la- 
paroscope 24 as depicted. Novel fine aspiration biopsy 
device 10 is secured to the distal end of the tube or guide 
wire 28. Although it is difficult to push device 10 to re- 
trieve cellular material from lesion 30 as in the earlier em- 
bodiments, it can be pulled to collect such cellular mate- 
rial because it cuts at the cellular level in both forward 
and rearward motions. Pulling of guide tube 28 results in 
rearward motion of device 10. 

[0084] These improvements represent revolutionary improve- 
ments in the art of aspiration biopsy needles and this in- 
vention is therefore entitled to the status of a pioneering 
invention. Accordingly, the claims that follow are entitled 
to broad interpretation, as a matter of law, to protect the 
heart or essence of the invention. 

[0085] it w i|| thus be seen that the objects set forth above, and 
those made apparent from the foregoing description, are 
efficiently attained. Since certain changes may be made in 
the above construction without departing from the scope 
of the invention, it is intended that all matters contained 
in the foregoing description or shown in the accompany- 
ing drawings shall be interpreted as illustrative and not in 
a limiting sense. 



[0086] ^ is also to be understood that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described, and all statements of 
the scope of the invention which, as a matter of language, 
might be said to fall therebetween. 

[0087] n ow t hat the invention has been described, 



